
Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte

Band: 55 (1987)

Artikel: Failure of joints between concrete wall panels

Autor: Aroussi, A. / Clark, P.L. / Ferris, S.A.

DOI: https://doi.org/10.5169/seals-42807

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 05.08.2025

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-42807
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


POSTERSESSIONS 681

Failure of Joints between Concrete Wall Panels

Rupture de joints entre panneaux en béton préfabriqué

Bruch der Verbindungen zwischen Betonwänden

A. AROUSSI P.L. CLARK S.A. FERRIS
Dep. of Building and Environmental Health

Trent Polytechnic
Nottingham, Great Britain

1. ABSTRACT

The construction of homes and multi-storey buildings with large precast
wall elements has generated numerous problems; especially in the design of
weather-proof joints between the external panels. This study examines the
penetration of air and water through these joints.

2. INTRODUCTION

Joints between prefabricated concrete elements forming the external cladding
of a building have to withstand rain, wind pressure, exposure to radiation
and movements due to changes in the temperature and moisture of the concrete.
These differential movements account for the intrusion of wind and rain
through the joints. The increase in the incidence of failure of these joints
has resulted in costly repairs and in the demolition of some relatively new
building complexes.

This study investigates the penetration of wind and rain through a single
stage closed joint and a two stage open drained joint (figs 1&2). The
measurements are obtained with a laser Doppler anemometer (LDA) [1] and
the computer predictions are based on the K£ mathematical model of turbulence
[2],

3. METHOD

The fluid flow associated with the geometries considered is turbulent,
separated and recirculating. The measurement of the flow is achieved with an
LDA method which is non-intrusive and responds to the continuously reversing
flow within the joints. All the experimental work is done on full-size
sectional models of building joints placed in a wind tunnel that simulates
natural wind.
The predictive method is based on the K£ mathematical model of turbulence;
the two differential equations solved are dependent on the Kinetic energy
K and its dissipation rate £. The boundary conditions are specified from the
experimental measurements.

4. RESULTS & CONCLUSIONS

The experimental measurements (fig 3) and the predicted results (fig 4) show
that the vortex system inside the joint is strongly dependent on the aspect
ratio of the geometry and the nature of the approach flow. This information
on the vortex system is necessary in locating where rain is deposited within
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the joint. Most of the water entering the joint is deposited in the region of
the primary vortex therefore any drainage system positioned behind this
eddy will be effective in keeping the internal seal dry.
The results presented are of wind flow parallel to the face of the joint,
the case when the flow is incident at a different angle is more complex.
The problem can, however, be made easy by putting a rain barrier outside the
joint (fig 5). This external rain barrier has the dual purpose of stopping
direct entry of rain drops, but more important, channels the flow parallel
to the face of the joint. Consequently the position of the primary eddy
and therefore water deposition is easily determined.
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Fig 5 : A two stage open joint with
an external rain barrier


	Failure of joints between concrete wall panels

